(dubbed K2) was planned that included targets such as white dwarfs.
Vanderburg et al. analysed photometric observations of WD 1145+017, a white dwarf that was observed during K2, and discovered multiple transit features in the data. The authors then used an established statistical regression method 12 , and identified transit signals induced by bodies that have orbital periods of 4.5 to 4.9 hours. These transits immediately seemed peculiar: they were shallow, which means that they did not cause strong dimming of the star's brightness, and they lasted an unusually long time -about 40 to 80 minutes. Because white dwarfs are small (about the size of Earth), a solid body that passes in front of the stellar disk is expected to induce a short transit event lasting only a minute or so 13, 14 .
To clarify the nature of the transits, Vanderburg and colleagues further observed the system using several ground-based telescopes. This additional photometric monitoring revealed very deep (40% of the stellar light was blocked), short-duration (5-minute) asymmetric transits separated by the dominant 4.5-hour period identified in the K2 data. The typical geometry of a transit dictates that a small spherical disk passing in front of a larger spherical disk would yield a perfectly symmetrical transit light curve. These observations, however, obfuscated interpretations even more, because the transit signals seemed to be not only different, but also out of phase with those seen in the Kepler data, and morphologically asymmetrical between the initial and final parts of the transit. Finally, Vanderburg et al. analysed spectra of the white dwarf and detected metals in its atmosphere.
As the authors state, a possible explanation of the unusual transit events is one or several minor planets in orbit around WD 1145+017 that are losing material into space as they break into pieces. The evaporated material is expelled in a wind, forming a cloud of molecules that condenses behind the disintegrating body in the shape of a cometary tail (Fig. 1) . Evaporating planets have been observed transiting main-sequence stars 15, 16 , and those observations showed asymmetrical transit profiles and variable transit depths like the ones in the current study. In all these cases, a dust cloud trailing the evaporating body can explain the transits' variable depths, asymmetrical profiles and unusually long durations. 
G AV I N H . T H O M A S
T he fossil record offers a compelling narrative of avian evolution. There are few known fossils of modern birds from the Cretaceous period (around 145 million to 66 million years ago), but most major modern-bird lineages are well represented in fossils from the Palaeogene (around 66 million to 23 million years ago). It is suggested that, following the mass extinction at the end of the Cretaceous that famously wiped out the non-avian dinosaurs, birds went through a (geologically) brief recovery followed by an explosive species radiation. But agreement between the fossil record and phylogenetic trees has been conspicuously absent. On page 569 of this issue, Prum et al. 1 use genome sequences of 198 bird species spanning the entire radiation of modern birds to build a new phylogeny. The authors' tree resolves the branching order at the origins of modern birds and strongly supports a rapid radiation of major bird lineages soon after the CretaceousPalaeogene mass extinction.
The evolutionary relationships between 
EVOLUTION

An avian explosion
The genome sequences of 198 bird species provide an unprecedented combination of breadth and depth of data, and allow the most robust resolution so far of the early evolutionary relationships of modern birds. See Letter p.569 modern birds have been notoriously difficult to resolve [2] [3] [4] . The problem for evolutionary ornithologists is that ancient divergences over short periods are exceedingly difficult to tease apart, and this has limited their ability to make robust inferences about early bird evolution. Prum and colleagues use a genomic sequen cing technique called anchored hybrid enrichment 5 to sample highly conserved (slowly evolving) regions of the genome and faster-evolving flanking regions that together are particularly well suited to teasing apart rapid, but ancient, radiations.
Prum and colleagues' phylogeny differs dramatically from another analysis reported last year, by Jarvis et al. 2 , of an exceptionally large data set of more than 40 million base pairs of nucleo tide sequence data from 48 avian genomes. Not surprisingly, the conflict is focused on the earliest branching events that separate major non-passerine taxa (Fig. 1) . For example, a clade including hummingbirds, swifts and nightjars is shown to be sister to the rest of the Neoaves -a clade that includes all living bird species except for Palaeognathae (such as ostriches and kiwis), Galliformes (landfowl) and Anseriformes (ducks and geese) -rather than sister to grebes and flamingos. And an entirely new clade, called Aequorlitornithes, is identified with strong support and consists of the majority of Neoavian groups of waterbirds.
Why does the topology of some parts of the two trees differ so fundamentally despite the use of exceptionally large genomic data sets in both studies? One possibility is that an explosion of speciation after the CretaceousPalaeo gene extinction saw all major lineages of birds branch off near-simultaneously. Indeed, the early diversification of birds may have been so rapid that it resembles a network, or bush, rather than a beautifully bifurcating tree of life. Recent support for this idea comes from the finding 6 that a process called incomplete lineage sorting (ILS) was rampant when the major lineages of birds diversified. The effect of ILS is that different parts of the genome yield different evolutionary relationships and produce a pattern akin to tangled roots, rather than a tree. ILS is usually identified only in recent species radiations, but large genomic data sets allow for detailed tests that delve deeper into the evolutionary past. Although the difference between the phylo genies could simply result from the two data sets having sampled different parts of the genome that happen to be incongruent as a result of ILS, this seems unlikely given the vast amount of genomic data sequenced in each study.
Instead, Prum et al. explore an alternative and perhaps more likely cause for discrepancies between phylogenetic hypotheses -a phenomenon called long-branch attraction. Long-branch attraction occurs when distant evolutionary relatives are incorrectly inferred to be close relatives; this can arise if evolution has proceeded at an exceptionally high rate, or when one lineage has no close relatives. Prum et al. deal with long-branch attraction by sampling both deeply (the number of nucleotides sequenced) and broadly (the number of species). This strategy is rooted in well-established systematic theory, which shows that sampling more species can break long branches. When the 198-species data set of Prum et al. is reduced to include only the 48 species in Jarvis and colleagues' data, Prum and colleagues' phylogeny breaks down because many relationships change fundamentally. The breadth of sampling is critical.
A well-resolved phylogeny is the basis of robust dating. Congruence between dates from molecular phylogenies and the fossil record is a rare thing, and for birds it is likely to prove controversial 7, 8 . Prum and colleagues' conclusion of an explosive radiation after the Cretaceous-Palaeogene mass extinction is markedly different from the conclusions of many previous molecular studies, which typically suggest that most major avian orders and many families originated further back in the Cretaceous period (for examples, see refs 9-11).
Although genomic-scale data can add precision to dating estimates, accuracy relies on the quality of the fossil material and our ability to place it in the correct evolutionary context. Phylogenetic trees are calibrated using the fossil record with all its inherent imperfections. But the fossil record of birds is patchy, incomplete and geographically biased. For most divergences no fossil evidence is available, and for others the fossil record probably underestimates the true age of origination, because the fossils discovered for a particular group are likely to be younger than the age of divergence. The age of the root of the avian tree is particularly contentious, with different calibrations placing the explosive radiation of Neoaves either before 7 or after 8 the Cretaceous-Palaeogene mass extinction. In the absence of a perfect fossil record, the best we can do is experiment with different calibration dates and levels of uncertainty around those dates. The new genomic data sets await extensive experimentation of this type, and so, as compelling as the historical narrative may be, it is perhaps for now best treated with hopeful caution. and Jarvis et al. 2 have here been distilled down to major bird lineages. The comparison reveals several differences between the postulated evolutionary relationships of taxa.
